Jamaica's industrial fishery for queen conch (Strombus gigas) has produced a substantial amount of much-needed foreign exchange and for at least 10 years has been the most valuable component of all commercial marine fisheries activities. Since its inception in 1990 it has grown tremendously and may now be at some risk of collapse, due to problems including, among other factors, overfishing, poor enforcement, foreign poaching and under-reporting of catches. This paper examines and analyzes the problems relating to management of the conch fishery and speculates on its future. The main problems are overfishing by licensed fishers who take more than permitted, and serious poaching by industrial vessels mainly from Honduras, which exploit poor high seas enforcement by Jamaican authorities. For nearly two years the official fishery was closed due to legal issues. During closures, considerable foreign poaching occurred. The paper suggests that increased roles for the coast guard, continued quota reductions, and the Convention on International Trade in Endangered Species of Flora and Fauna (CITES), could be the best options for sustainability.
The queen conch, Strombus gigas, is a valuable marine mollusc that is harvested in the coastal waters of many Caribbean countries and is the focus of directed fisheries, wherever it occurs. Throughout their range, their fisheries are typified by overfishing, as the species is sedentary and thus very susceptible to over-collecting [1] . In a market which in 1992 was worth US$60 million annually, Jamaican queen conch exports rose such that in that year it was the leading exporter [2] . The main fishing ground is a large adjacent oceanic plateau called Pedro Bank (Figure 1 ) which, due to its proximity (160 km) to Kingston, is readily exploitable. Prior to 1988 all activities were limited to small-scale free diving collection from around the island shelf. Exports were less than 50t annually. These island shelf stocks have since virtually disappeared. In 1988 investors became aware of stocks of queen conch on part of Pedro Bank. An industrial fishery quickly developed and exports rose dramatically by 1990 [3] . The fishery since 1990 has been based on scuba and hookah-equipped divers who collect conch in depths to nearly 30 m. The industrial conch fleet comprises approximately 11decked vessels ranging from 20-30 m in length operating on Pedro Bank, the main fishing ground. Figure 2 shows changes in exports as the fishery developed. It shows relatively consistent, large levels of exports between 1993 and 1998/89. In particular it shows that exports have fallen since 1999. Overall, CITES data showed that Jamaica was the largest exporter of queen conch meat exporting a total of 7,500 t between 1993 and 1999. This accounted for 46% of all queen conch recorded in international trade in that period [4] . In 1996 nearly 2,000 t of product was exported from Jamaica. The industrial fishery is but one part of the three categories of conch fishers operating on Pedro Bank. The other two are the free divers operating from Pedro Cays-based canoes, and free divers who come from the south coast of Jamaica. Industrial fishers utilize decked vessels with an average of 10 divers, on trips that last an average of 2 weeks. These larger vessels act as "mother" ships to a number of smaller dinghies or dories that take teams of divers to adjacent seas floor areas known to have conch.
The industrial divers exploit queen conch for transport to Kingston for processing. Complete details of conch fishing are given in a previous review [1] .
One of the reported problems with industrial fishing methods is that conch meat is removed and the shells are left on sea floor. This practice makes it more difficult for inspectors to check the state of maturity of fished conch, which are often taken when juvenile of immature. The presence of empty shells is believed to drive away remaining conch. It is reported that large portions of the bank are now covered with empty shells resulting from 10 years of industrial fishing. The reasons for this apparent avoidance reaction by queen conch are unclear, but may be related to chemical stimuli resulting from trapped body parts decaying inside the shells.
A major problem is under-reporting of catches by licensed fishers. The problem is, by its nature, a difficult one to identify and thus to resolve. The under-reporting of catches is thought to be a longstanding one and is thought to be considerable. This is not new in industrial fisheries in Lesser Developed countries and was identified as one of the secondary reasons for the collapse of the Peruvian anchoveta fishery [5] .
Meat for export is landed from freezer and ice hold equipped vessels is put ashore on ice. The product is defrosted and then processed usually to 60% (i.e. 40% body weight trimmed and discarded) by teams of women under closely monitored, hygienic conditions at a number of locations mainly in Kingston. The processed meat is placed in 15m freezer trailers and shipped overseas from Kingston. The major destination for queen conch export is the United States. In the mid 1990s the main market for a number of years was Republic rose significantly in exactly those years [4] . Though unsubstantiated, this could likely suggest that these increases probably originated in illegally removed Jamaican conch, as this is the largest nearby available stock, and fishing vessels from those countries were observed and photographed on Pedro Bank. The fishery up to 1992 was essentially unmanaged. Very rapid expansion of the fishery on Pedro
Bank in that year caused serious concern for the sustainability of the fishery [6] and resulted in the Fisheries Division (FD), in conjunction with CARICOM Fisheries Resources Assessment and Management Programme (CFRAMP) drafting a Management Plan for conch [7] . The plan is based on a system of quotas, called the National Total Allowable Catch, (NTAC). The NTAC levels are set at the beginning of each conch fishing season (normally in November) by the FD. These are set in kg and is in equivalents of "50% cleaned meat". The NTAC is an important management tool that is based on the estimation of the total allowable sustainable yield of conch on Pedro Bank [8] . The total allowable yield is based on visual surveys of the abundance of conch stocks. Enforcement has historically been one of the weak points of the conch industry in Jamaica.
Generally, marine fisheries enforcement has been poor with the exception of spiny lobster and to some degree, conch resources. Funding for conch fishery enforcement by the Fisheries Division has been lacking, coupled with longstanding personnel shortage. The industry is aware of these deficiencies.
Additionally, the Jamaica Defence Force (JDF) coast guard arm suffers from inadequate patrol vessel numbers and is responsible for a maritime area several times the size of the island. Significantly, poachers are known to be aware of this particular problem. Table 3 lists the estimates of stock and the quotas resulting from them. [12] Before the surveys, the first assessments of Jamaican conch stocks were based on literature research, interviews and a series of workshops held in 1992 that were organized by the Fisheries Division and the CARICOM Fisheries Resources Assessment & Management Programme (CFRAMP). At that time it was assumed that stocks were like that of other countries then harvesting conch. Subsequent diver surveys revealed that actual stock on Pedro Bank was larger than first estimated and was one of the largest then in existence.
S. gigas was listed in
One of the signs of cooperation between the industry and the managers was the involvement in Some of the problems mentioned previously and suggested solutions are set out in Table 4 One new suggestion for the sustainability of the fishery is training of divers to remove shells from the substrate. These shells have some value as tourist curios and could be cleaned on land for that purpose. Unfortunately, the attractive, pink, shiny interior of the shell deteriorates quickly in the sea after death, so only fresh shells could be used for sale to tourists. Empty shells are used in all other range states [4] . Shell use is considered as very limited in Jamaica. If the unit value of each large shell is taken as a mean of US$5.00 [4] , then this represents a significant potential resource. Shells are exempted from CITES export control under provisions of local regulations from the National Environment Protection Agency (NEPA).
Government support is vital for the continued existence of the fishery. Of particular importance is the role of the GOJ in continued funding of the Fisheries Division, and the JDF Coast Guard (see Table   4 ). Significantly increased funding seems, unfortunately, unlikely in the near future based on previous sluggish national economic performance. However, CFRAMP, in conjunction with the Fisheries Division, could continue to organize conch management workshops to review and modify regulations for conch both in Jamaica and regionally.
CITES support and external monitoring is thought to be important in the future of the fishery. The influence of CITES is real and considerable within and among the business community involved in conch fishing. It is hoped that CITES will remain a dominant force in enforcement. With continued world population growth, it is also predicted that market demand for conch will at least remain large, and will likely increase in the not too distant future. 
